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(57)Abstract: 

PURPOSE: To provide a polybenzazole fiber having a color tone suitable for a 
clothing-like product and a textile fabric composed mainly of this fiber. 
CONSTITUTION: The polybenzazole fiber is dyed till the middle part in its cross- 
section and has >4.0GPa strength and >140GPa initial elasticity modulus. As the 
polybenzazole, e.g. polybenzooxazole (PBO) homopolymer. polybenzothiazole(PBT) 
homopolymer and a random, sequential and block copolymer between PBO and PBT 
are exemplified. As the pigment, e.g. an organic pigment such as pigment yellow 12, 
pigment yellow 13, pigment orange 16, pigment blue 7 or pigment blue 15 or an 
oil-soluble dye such as solvent green 28 or solvent green 13 is used. A textile fabric is 
produced by using the above- mentioned polybenzazole fiber as the main component. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Polybenzazole fiber which is colored to the cross-section core of fiber, and 
has 4.0 or more GPas of reinforcement, and 140 or more GPas of initial moduli of 
elasticity. 

[Claim 2] The fiber textile constituted considering polybenzazole fiber according to 
claim 1 as a principal component. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fiber textile which is colored and 
has a high dynamics property. It is related with the polybenzazole fiber and the fiber 



textile which can be preferably used as a material of garments approximation articles, 
such as a bulletproof vest with which a still more detailed dynamics property with high 
this invention and aesthetics are demanded, a helmet, a protection manual bag, and an 
apron. 
[0002] 

[Description of the Prior Art] Conventionally, all aromatic polyamide fiber and all the 
aromatic polyester fiber which are called super fibers have been widely used taking 
advantage of properties, such as outstanding its reinforcement and rate of high 
elasticity, and thermal resistance, chemical resistance, in fields, such as highly 
efficient garments, for example, a uniform, and a seat belt, a safety belt. The common 
garments approximation article which it is unrefined to recent years and is excellent in 
functionality using the union yarn and commingled yam of polyester fiber, a polyamide 
fiber, and said super fibers, for example, the suite for sport leisure, is developed. 
[0003] Industrial industrial engineering of the polybenzazole fiber which has a recently 
still higher dynamics property, for example, the tensile strength exceeding 4.0GPa(s) 
and the initial modulus of elasticity exceeding 140GPa(s). the high thermal resistance 
of 670 degrees C, for example, decomposition initiation temperature, and 
limiting-oxygen-index 56 grade was developed. In connection with this, this fiber has 
come to attract attention as a material of not only the object for industrial materials 
but said garments approximation article. 
[0004] 

[Problem(s) to be Solved by the Invention] However, generally polybenzazole fiber 
took on the color tone of yellow thru/or a tea network, and since it was non-dyeability, 
the application as a garments approximation article tended to have received the limit 
in the usual color in respect of the color tone. 

[0005] That is, the fiber which can be dyed polybenzazole fiber with the usual color or 
the fiber dyed or colored, doubling, or when it doubles and twists or the means of 
making it interlace using the compressed air etc. is provided, a surface color tone 
changes with tingibility fiber or the fiber dyed or colored periodically, or the line of 
thread obtained presents a marbled tone in many cases. The textile which carried out 
knitting and weaving by the line of thread with such an uneven color tone has the fault 
that a pattern that it is called a grain tone or moire is easy to be formed in a front face. 
[0006] Moreover, when it is going to give a dye affinity by the approach of 
copolymerizing the monomer which has a dyeing seating position in polybenzazole. the 
method of introducing the third component into polybenzazole, disturbing the fine 
structure, and aiming at distribution of a fiber molecule, etc., it leads also to increase 



of the raw material which the dynamics property and heat characteristic of fiber tend 
to fall victim, and reforming takes, or processing costs. 

[0007] Furthermore, although there is also an approach using the polybenzazole 
polymer which introduced the copolymer or the third component of the monomer 
which has the thermoplastic synthetic-resin polymer of a tingibility and the above 
mentioned dyeing seating position in the sheath section in the compound spinning of a 
sheath core mold, the outstanding description in which polybenzazole fiber has all falls 
victim. 

[0008] Therefore, the purpose of this invention is to cancel these faults derived from 
the non-dyeability of polybenzazole fiber, and offer the fiber textile which makes the 
main constituent the polybenzazole fiber and this fiber which have a color tone 
applicable to a garments approximation article. 
[0009] 

[Means for Solving the Problem] this invention persons paid their attention to the 
so-called dope dyeing method for adding a coloring agent into a spinning undiluted 
solution, and performing spinning that said purpose should be attained. As a result of 
inquiring with the application of this spinning method to the spinning of polybenzazole 
at a detail, by using the color or pigment which is not changed in color at the 
temperature of 1 80 degrees C or more as a coloring agent, without spoiling a dynamics 
property, it found out that the polybenzazole fiber of the good color tone colored to 
the interior of the cross section of fiber was obtained, and resulted in this invention. 
[0010] That is, it is colored to the cross-section core of fiber, and the polybenzazole 
fiber of this invention has 4.0 or more GPas of reinforcement, and 140 or more GPas 
of initial elastics modulus. 

[0011] Moreover, the fiber textile of this invention is constituted considering said 
polybenzazole fiber as a principal component. 

[0012] The polybenzazole fiber of this invention can carry out dope dyeing spinning of 
the dope which consists of a polybenzazole (PBZ) polymer, and can obtain it. 
[0013] Hereafter, this invention is explained to a detail, the polybenzazole (PBZ) used 
by this invention — the poly benzooxazole (PBO) homopolymer. a polybenzothiazole 
(PBT) homopolymer, and the random of them PBO and PBT — sequential or a block 
copolymerization polymer is said, such poly benzooxazole, polybenzothiazoles, and 
those random — sequential or a block copolymerization polymer for example, Wolfe ** 
— "liquid crystal polymer constituent — "A process and manufacture (Liquid 
Crystalline PolymerCompositions, Process and Products)" U.S. Pat. No. 4,703,103 
(October 27, 1987). a liquid crystal polymer constituent. A process and manufacture 



(Liquid Crystalline Polymer Compositions, Process and Products)" U.S. Pat. No. 
4,533,692 (August 6, 1985). "A liquid crystal Pori (2, 6-benzothiazole) constituent, a 
process and manufacture (Liquid Crystalline Poly (2. 6-Benzothiazole) Composition, 
Process and Products)" U.S. JP,4.533J24.B (August 6, 1985) ''Liquid crystal polymer 
constituent, process, and manufacture (Liquid Crystalline Polymer Compositions, 
Process and Products)" U.S. JP.4,533,693.B (August 6, 1985), P-benzoxazole stable 
in "thermal oxidation and P-benzothiazole polymer () of Evers [ Thermooxidatively 
Stable Articulated p-Benzobisoxazole and ] p-Benzobisthiazole Polymers" U.S. 
JP,4,359,567.B (November 16, 1982) Tasi's and others "process [ of a heterocycle 
block copolymer] (Method for making Heterocyclic Block Copolymer)" U.S. Pat. No. 
4,578,432 (March 25, 1986) etc. — it is indicated. 

[0014] As a structural unit included in a PBZ polymer, it is preferably chosen from a 
rye OTORO pick liquid crystal polymer. A monomeric unit consists of a monomeric 
unit expressed with following structure-expression (a) - (h), and consists of a 
monomeric unit chosen from structure-expression (a) - (c) still more preferably. 
[0015] 
[Formula 1] 
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[Formula 2] 




[Formula 3] 



(c) 




[Formula 4] 
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[Formula 5] 




[Formula 6] 




[0016] As a suitable solvent for forming the dope of a PBZ polymer, the acid of a 
non-oxidizing quality which may dissolve cresol and a PBZ polymer is mentioned. As 
an example of a suitable acid solvent, polyphosphoric acid, methansulfonic acid, 
high-concentration sulfuric acids, and such mixture are mentioned. Still more suitable 
solvents are polyphosphoric acid arid methansulfonic acid among these solvents. 
Moreover, the most suitable solvent is polyphosphoric acid. The polymer 
concentration in the solvent in a PBZ polymer dope is at least 7 % of the weight 
preferably, and is at least 14 % of the weight most preferably at least 10% of the weight 
still more preferably. The maximum concentration is limited by the handling nature 
after [ actual ] calling it the solubility of a polymer, and dope viscosity. For those 
marginal factors, polymer concentration does not exceed 20 % of the weight by usual. 
[0017] The above-mentioned PBZ polymer, a copolymer, and a dope are 
compoundable with well-known technique, for example, Wolfe ** — above-mentioned 
U.S. JP,4,533,693,B (August 6, 1985), Syberts and others U.S. JP,4,772,678,B 
(September 20, 1 988), and the U.S. Pat No. 4,847,350 number (July 11,1 989) of Harris 
see. Moreover, about a PBO synthesis method, it is Patent Publication Showa 



63-500529, for example. A number official report has a publication, a PBZ polymer — 
Gregory ** — United States patent according to 5,089,591 (February 1 8, 1 992) — the 
inside of the acid solvent of dehydration nature — the macromolecule quantification 
with a high reaction rate is comparatively possible under an elevated temperature and 
a high shear condition. 

[0018] An oil color and an organic pigment are mentioned as a coloring agent used by 
this invention. Although there is especially no limit in the class of coloring agent to be 
used, not causing a chemical reaction or transformation by the solvent which 
constitutes the aforementioned spinning undiluted solution represented with the 
chemical terms and conditions in a fiber process, for example, the water used for 
washing, polyphosphoric acid, methansulfonic acid, etc., and polybenzazole. and the 
thermal resistance which is not further changed in color under the physical terms and 
conditions at the time of manufacture of fiber are required for a coloring agent. 
Specifically, thermal resistance means not changing in color, when it heats for 10 
minutes at at least 180 degrees C here. As an organic pigment applicable to this 
invention from a starting viewpoint, it is a Color Index name and the pigment yellow 1 2, 
the pigment yellow 13. pigment Orange 16, the pigment blue 7, and pigment blue 15 
grade are illustrated. Moreover, as a desirable thing, solvent Green 28 and salt green 
13 grade can be mentioned by the oil color. Although a kind may be independently 
used for these coloring agents, it is also possible to use two or more sorts together 
from the point of a hue. 

[0019] When the coloring agent used in this invention is an organic pigment, the mean 
particle diameter of an organic pigment has the desirable range of 0.1-0.3 
micrometers. It is because the dynamics property of fiber, for example, reinforcement, 
abrasion resistance, flexibility, etc. are spoiled when secondary condensation of a 
particle is produced in a spinning undiluted solution, tinting strength declines, when 
mean particle diameter is less than 0.1 micrometers, and mean particle diameter 
exceeds 0.3 micrometers. 

[0020] In order to make a polybenzazole spinning undiluted solution add and distribute 
said coloring agent (1) between the feeders of the so-called condensation hour 
system and (2) spinning undiluted solution and spinning equipment which add the 
coloring agent of a constant rate beforehand to a condensed system In addition, a 
feeder means the migration facility with which polymerization equipment is attached 
to the storage tank of a spinning undiluted solution, and it when a polymerization 
process and a spinning process are discontinuous again when the polymerization 
process and the spinning process are continuation-ized, the method before the 



so-called spinning which carries out in-line supply of the coloring agent, and is mixed, 
and here. (3) Approaches, such as the so-called spinning hour system which sets 
between the interior of spinning equipment, for example, pressure-up equipment, and 
a spinneret, and supplies and mixes a coloring agent, are mentioned. A spinning hour 
^ system is suitable among these approaches. Because, since even a spinning facility is 
polluted with a coloring agent from a condensation iron pot, since [ that the 
contamination range of equipment is wide ] washing costs are high, except when said 
condensation hour system needs washing of the large range on the occasion of the 
change of a coloring agent, and it produces the method before spinning in large 
quantities in the same color tone similarly, it is hard to adopt it. On the other hand, a 
spinning hour system is because the contamination range by the coloring agent is 
narrow, so the brand change activity of a coloring agent is easy and change costs are 
also cheap compared with front 2 persons' approach. In addition, although a spinning 
hour system can adopt both the injection method and the masterbatch method, it is 
desirable to adopt the latter, when the viscosity of a polybenzazole spinning undiluted 
solution being high and the homogeneity dispersibility of a coloring agent are taken 
into consideration. 

[0021] Although the addition of the coloring agent to a spinning undiluted solution is 
based also on the class of coloring agent, it is 1 - 5 % of the weight preferably, and is 
2 - 3 % of the weight especially preferably. It is it hard to obtain the dark color of 
polybenzazole fiber that the addition of a coloring agent is less than 1 % of the weight, 
and aesthetics is spoiled. Moreover, it is because the condition of spinning will get 
worse and will spoil the dynamics property of the polybenzazole fiber obtained, for 
example, reinforcement, abrasion resistance, flexibility, etc., if an addition exceeds 5 % 
of the weight. 

[0022] The polybenzazole fiber of this invention needs the tensile strength of 
4,0GPa(s), and to have the dynamics property of the initial modulus of elasticity in 
tension of 140GPa(s) at least at least. When less than 4,0 GPas or an initial modulus of 
elasticity in tension is less than 140 GPas, the dynamics property of the textile which 
carried out knitting and weaving using this fiber or this fiber becomes low, and it 
becomes impossible for the tensile strength of this fiber to compete with all aromatic 
polyamide fiber, all aromatic polyester fiber, and 

ultra-high-molecular-weight-polyethylene fiber. Moreover, the effectiveness of 
lightweight-izing based on the high tensile strength and the high primary stage 
modulus of elasticity in tension which are the description of this fiber is also lost. 
[0023] Moreover, 25 or less Haruka's thing has [ the polybenzazole fiber of this 



invention ] the desirable average diameter of the POIDO cross section on the front 
face of fiber required in the Guinier plot of corniculus X-ray scattering. The trouble 
which this invention persons encountered first in development is the problem of 
homogeneity distributions, such as a coloring agent. As a result of considering the 
relation between the fiber structure and homogeneity dispersibility wholeheartedly, it 
became clear that the average diameter and homogeneity dispersibility in a fiber cross 
section of the void measured by the corniculus X-ray scattering of polybenzazole 
fiber correlate. In polybenzazole fiber, generally it is easy to generate a void and can 
observe easily under a microscope. What such a huge void will check the homogeneity 
dispersibility of a coloring agent for can be presumed easily. Even when it cannot 
observe under a microscope, many small voids exist. Corniculus X-ray scattering can 
estimate minute POIDO 1 0OA or less. When the diameter of a void of such a minute 
void was measured, and the homogeneity dispersibility of a coloring agent carrying out 
inverse relationship to the size and the diameter of a void became 25A or less, it was 
found out that void size will not affect homogeneity dispersibility. 
[0024] Facing carrying out solution spinning of the polymerization dope which consists 
of a polymer which uses polybenzazole as a principal component, and polyphosphoric 
acid as one of the approaches of making a void diameter 25A or less, and 
manufacturing fiber, and giving at least one side of a finishing compound which made 
the textile oil agent and the textile oil agent distribute insoluble impalpable powder 
before a desiccation process to fiber, and drying at low temperature if possible at the 
time of a desiccation process found out that big effectiveness was shown. 
[0025] Measurement of the diameter of a void can be performed as follows. 
Measurement of <measuring method of diameter of void> corniculus X-ray scattering 
reinforcement is performed using a KURATSUKI camera. About 6m of sample fiber is 
twisted around a measurement electrode holder. The output of an X-ray is 
45kv150mA. with a nickel filter, monochrome-izes CuK alpha rays and uses them. In 
42mm and a width-of-face limit slit, the vertical limit of 0.07mm and a light sensing 
portion slit performed [ the vertical limit slit of a KURATSUKI camera ] 10mm and a 
width-of-face limit by 0.14mm. Measuring range is 3 times from 0.1 degrees. A step 
size is a 0.025 degree unit and is integrated 30 seconds or more than it. Amendment of 
background dispersion is performed using a degree type from a sample and the 
measurement result of air dispersion. 
I=mu Isample-Iair micro=Iair (0)/Isample (O) 

They are the observation dispersion reinforcement in the condition that I paid true 
dispersion reinforcement and Isample paid the sample here, and lair. The 



reinforcement measured without paying a sample is shown. Measurement on the 
strength is performed by zero diffusion angle after sample measurement, and the 
absorption coefficient of a sample is determined. Measurement of void size is 
performed using a Guinier plot. The logarithm of dispersion reinforcement (I) and the 
square of dispersion PEKUTORU (k) are plotted, and the value of the square of k is 2 
0.01 A from 0, Straight-line approximation is carried out about the data of the range, 
and a void diameter (D) is calculated using a degree type from a slope of a line (s). 
D=2(2S) 1/2 [0026] The fiber textile which this invention was colored is constituted 
considering the above mentioned colored polybenzazole fiber as a principal 
conriponent. The colored polybenzazole fiber may be continuous glass fiber, a staple 
fiber, or spun yarn, and knitting, textiles, a nonwoven fabric, etc, are contained in the 
gestalt of a fiber textile. Moreover, in the range which does not spoil remarkably the 
dynamics property and color tone of this fiber textile, other colored fiber or tingibility 
fiber may be mixed. Moreover, there is no limit in a means to constitute a textile, and 
any well-known approach can usually be used, for example, the conventional shuttle 

a weaving machine and jet — a weaving machine and a gripper shuttle — 
innovative shuttle loess, such as a weaving machine and a rapier loom, — they are the 
approach of carrying out the volume on ** using the approach of carrying out weaving 
using a weaving machine, for example, a circle type knitting machine, and a flat tip 
knitting machine, the approach of carrying out the laminating of Webb and using as a 
nonwoven fabric, etc. 
[0027] 

[Example] First, the evaluation approach in this invention is shown. 
[0028] After putting a <measuring method of fineness> sample for 24 hours by the 
laboratory of reference condition (condition of the temperature of 22**2 degrees C, 
and 65**2% of relative humidity), 90m of samples was extracted using the wrap reel, 
the weight was measured, and it converted into the weight of 9000m. and considered 
as fineness. 

[0029] <Measuring method of the tensile strength and the initial elastic modulus of 
fiber> JIS According to 7.5.1 of LI 01 3 (1981), the tensilon type testing machine made 
from Cage En Tech was used by the laboratory of reference condition, and the strong 
ductility of a line of thread was measured by part for **** spacing [ of 20cm ], and 
100%/of speeds of testing, and n= 10. 

[0030] The color tone of fiber and a textile was judged by the <colorimetry approach 
of fiber> viewing. 

[0031] <Test method of colorfastness> JIS According to the test method of a 



publication, colorfastness was evaluated to L0842 (1988). 

[0032] <Test method of fastness to rubbing> JIS Based on L0849 (1971), the friction 
tester 2 mold estimated the fastness to rubbing of dryness and a damp or wet 
condition. 

[0033] The limiting viscosity measured at the temperature of 25 degrees C by using 
[example 1] methansulfonic acid as a solvent heats the polyphosphoric acid solution 
(14 % of the weight of concentration) of the poly benzoxazole polymer of 28 dl/g at 
170 degrees C. As a coloring agent, C.I. pigment blue 15[Phthalocyanie and Blue, 
Nippon Pigment Co., Ltd. make and C.I.74160] was added so that the amount to a poly 
benzoxazole polymer might become 20 % of the weight (the amount to a dope is 2.8 % 
of the weight), mixing and distribution of were done using the kneader, and the thick 
coloring object A (masterbatch) was obtained. 

[0034] After 170 degrees C has, on the other hand, heated the non-colored spinning 
undiluted solution B (14 % of the weight of concentration) which dissolved the poly 
benzoxazole polymer in polyphosphoric acid, pressure-up equipment was passed, and 
spinning equipment was supplied. The non~colored spinning undiluted solution B was 
measured using the gear pump within this spinning equipment, and on the other hand, 
it was pressed fit in the passage of the non-colored spinning undiluted solution B. 
measuring said thick coloring object A so that the coloring agent content of the poly 
benzoxazole fiber obtained by another gear pump may become 1.6 % of the weight. 
Thus, the spinning undiluted solution C with which the thick coloring object A was 
added by the non-colored spinning undiluted solution B was obtained. 
[0035] After passing the quiescence mixer (static mixer) which has 15 elements for 
this spinning undiluted solution C, the particle packed bed of 50mm of thickness which 
consists of an inorganic substance further, and the distributor with which two or more 
pores with a diameter of 2mm were punched in the shape of a grid were passed. 
Subsequently, the spinning undiluted solution C was introduced into two or more 
quiescence mold mixers arranged in juxtaposition behind this distributor, and the 
coloring agent was mixed and diffused. The layered product which consisted of 
textiles of the sintering metal fiber whose diameter is furthermore 10 micrometers 
was passed, and 0,20mm of apertures, hole length 0.44mm, and a hole — it breathed 
out from the spinneret which has 332 pores by part for number 0.226g/per the 
temperature of 1 73 degrees 0, and solitary foramen. 

[0036] After spraying air with a temperature of 70 degrees C continued and rectified 
by the spun line of thread in the range of 2-47cm of the lower part of this spinneret by 
0.5m/second in rate, the phosphoric-acid liquid of 20 % of the weight of concentration 



maintained at the temperature of 20**2 degrees C arranged in the location of 50cm of 
lower parts of this spinneret was introduced into the extract bath of a funnel mold 
configuration used as an extract medium. Subsequently, after winding around two or 
more first rolls (group) installed down [ besides this extract bath ] and making the 
direction of a ****** line of thread change, while winding around the second-volume 
roll (group) almost and releasing tension, water injection was carried out to the transit 
line of thread from the spray equipment formed in the location close to this roll (group), 
and the solvent was extracted. After giving the spinning oils which use a polyether as 
a principal component succeedingly to a line of thread 0.8% of the weight to fiber, 
sequential passage of two or more roll groups heated by the temperature of 180-240 
degrees C was carried out, and it dried so that the moisture regain of a line of thread 
might become 2 or less % of the weight. After giving the spinning oils which 
furthermore use a polyether as a principal component 0.8% of the weight to fiber, it 
wound up in the package the rate for 200m/. Thus, the poly benzoxazole fiber of this 
invention was obtained. The evaluation result of the obtained fiber is shown in Table 1. 
[0037] Poly benzoxazole fiber was obtained like the example 1 except having changed 
so that the coloring agent content of [example 2] poly benzoxazole fiber might 
become 2.7% of the weight. The evaluation result of the obtained fiber is shown in 
Table 1. 

[0038] Poly benzoxazole fiber was obtained like the example 1 except having changed 
the amount of mixing of the thick coloring object A to the non-colored spinning 
undiluted solution B so that the coloring agent content of [examples 1-2 of 
comparison] poly benzoxazole fiber might become 0.7 % of the weight (example 1 of a 
comparison), and 3.7 % of the weight (example 2 of a comparison), respectively. The 
evaluation result of the obtained fiber is shown in Table 1. 

[0039] It replaces with the coloring agent CI. pigment blue 15 in examples 3-4 and the 
[example 3 of comparison] example 1. Respectively CI. solvent Green 28 [the 
Hoechst A.G. make] (example 3), C Poly benzoxazole fiber was obtained like the 
example 1 except having used the L solvent violet 13[Cby Hoechst A.G.] (example 4).I. 
pigment red 53 [the Nippon Pigment Co., Ltd. make] (example 3 of a comparison). The 
evaluation result of the obtained fiber is shown in Table 2. 
[0040] Non-colored poly benzoxazole fiber was obtained on the same silk 
manufacture conditions as an example 1 except having not added a coloring agent in 
the [example 4 of comparison] example 1. Disper TL 1 g/l was dyed at the assistant 
2% of color concentration, and a dispersant for this using the disperse dye [Dispere 
FastBlue B/Diacelliton Fast Blue BP] (the Mitsubishi Kasei Corp. make, CI.61500) on 



\ 



the conditions for temperature, and acetic-acid 0.5 ml/1, bath ratio 1:100, and 130 
degrees-C x 60 minutes of time amount. Subsequently, after 70-degree C warm water 
washed for 20 minutes, grant and desiccation of finishing oils were performed. Both 
the colorfastness and fastness to rubbing of coloring fiber that were obtained were 
very inferior with the 1 st class. 
[0041] 
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■mm 
1 


2 


1 


2 








PBO 


P BO 


PBO 


PBO 








C. ] ; > h 


C. I. 

• 1 5 




C. I. \£^^>Y 
• 1 5 






^ ^ n ^ m 


m ^ ^ ^ m 


^ ^ 1m 


^ 7^% B# ^ 






1. 6 


2. 7 


0. 7 


3. 7 








2. 8 


3. 3 


1. 7 


5. 3 








O 


o 


X 


O 






7 


7 


7 


8 






5 


5 


5 


4 






5 


5 


5 


4 




Den 


4 9 7 


497 


49 7 


501 




GPa 


5. 4 


5. 0 


5. 7 


3. a 






GPa 


199 


186 


209 


139 


m ^ m m 


O 


o 


X 


X 



[0042] 
[Table 2] 
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[0043] Each poly benzoxazole fiber of the examples 1-4 by this invention had the 
outstanding color tone, and colorfastness and its fastness to rubbing were also more 
enough than Table 1 and 2 while it was excellent in the dynamics property of tensile 
strength and an initial elastic modulus. On the other hand, for the poly benzoxazole 
fiber of the example 1 of a comparison, if a single fiber is cut and the dyeing condition 
of a fiber cross section is observed, the coloring agent is unevenly distributed in the 
fiber cross section, and is not colored to the cross-section core, and the 
effectiveness of the coloring agent which presented the color tone of yellow peculiar 
to a poly benzoxazole polymer thru/or a tea network substantially, and was added was 
not accepted. For both the poly benzoxazole fiber of the example 2 of a comparison, 
an initial elastic modulus separates from the range of this invention in a list on the 
strength. Moreover, the back pressure climbing speed in the discharge part of a dope 
needs frequent, very large filter exchange. For the poly benzoxazole fiber of the 
example 3 of a comparison, the coloring agent was unevenly distributed in the fiber 
cross section, and is not colored to the cross-section core like the example 1 of a 
comparison, and colorfastness was as low as the 2nd class, and it was a thing without 
practical value. 

[0044] The poly benzoxazole continuous glass fiber of the [example 5] example 1 was 



used for warp (18 [/inch ] configuration) and the woof (18 [/inch ] configuration), 
narrow width textiles (twill) with a width efface of 5cm were created, and this was 
made into the example 5. 

[0045] Using respectively the poly benzoxazole continuous glass fiber indicated in the 
[examples 6-8] examples 2-4, narrow width textiles were created like the example 5, 
and these were made into examples 6-8. 

[0046] Each fiber textile (textiles) which consists of poly benzoxazole fiber obtained in 
the examples 5-8 had the outstanding dynamics property and the outstanding color 
tone, and was suitable as a material of a garments approximation article. 
[0047] 

[Effect of the Invention] The polybenzazole fiber of this invention has the outstanding 
color tone, without spoiling a high dynamics property, as stated above. Moreover, 
since the fiber textile of this invention is constituted considering this polybenzazole 
fiber as a principal component, it has a too high dynamics property and the 
outstanding color tone. Therefore, the fiber textile of this invention is very suitable as 
materials, such as the garments approximation article which combines highly efficient 
nature and aesthetics, for example, a bulletproof vest, a helmet, a protection manual 
bag. and an apron. 



[Translation done.] 
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